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DEVELOPMENT OF NACA SUBMERGED INLETS AND A COMPAPISON

WITH WING LEADING-EDGE INTETS FOR A 1/L-SCALE MODEL

-

OF A FIGHTER AIRPLANE

By Emmet A. Mossman and Donald E, Gault

SIMMARY

Characteristica of NACA submerged duct entriles and wing leadling-—
edge inlets designed for a 1/b—scals Flow model of a fighbter-iype
airplane powered by a Jet engine in the fuselage are presented, Duct

< total-head losses &t the simulated entrance to the Jjet engline and
pressure digtributiona over the duct entries are shown. A comperison
of the dynamic pressure recovery and critical Mach number of the two

~ intake systems 1s made. Included is e discuseion of methois of
ameliorating a duct—flow inetsbility which may appear with a twin—
entrance submsrged duct system.

The dynamic pressure—recovery resulis indicate that, for a
Jet—propelied airplene with the Jet enginse In ths fuselage, NACA
submerged duct entries afford a better method of supplying air to
the Jjet engine than wing leading-edge duct entries. This choice of
the submerged entry is mainly due to the complex internal ducting
of the wing leading-edge system. The critical Mach numbsr is shown
to be higher for these NACA submerged Fuselage entriee than for the
basgic wing section or the wing lcadling-edge duct entries, through the
high-speed range down to 280 milesper hour (C;=0.20), for sea level
flight,

INTRODUCTION |

Alrplenes or missiles which utilize the oxygen of the aimosphere
for combustion in thelr propulelve systems require that the alr be
. ducted with e minimum pressure loss from the free sitrsam to the
- entrance of the engine. Small losges in internal-—flow systems
handling the large quantities of alr required by Jet engines cause
~ serious decreases ln the thrust and appreclaebls increases in the
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fuel consumption so that the attaimment of optimum performance from
a Jot—powered airplane depends, in great part, upon the selection
and design of a ducting system which will supply air to ihe Jet
engine with maximum efficiency.

This report is.concerned with the problem of obtaining maximum
duccing efficiency for a Jet—propelled alrplane by partislly convert—
ing the kinetic energy of the entering air to pressure energy, and
conserving the remalnder of the kinetlc energy so that a minimum
pressure loss results at the entrance to the Jei—engine campressor.
In this investigatlion two ducting systems of dissimlilaxr gecometry were
designed and installed on a 1/b-scale flow model of a typical fighter
airplane. One design incorporated TACA submerged inlets and the
other, wing leading—edge inleta. Bscausa the saMe model was used for
the two duct installations and the air quant¢ty requirements through
the range of flight attltudes were identical for the two systems,
this investigation afforded an excellent mesns of comparing their
relative nmerits.

This work was done in the Ames 7— by 1O0-fcot wind tunnel in
conjunctlion with the general investigation of Jjst—motor air intakes
beling conducted at the various labora'ories of the NACA., The design
criteria for the NACA submerged ducts were taken from reference 1.

SYMBOLS .

The' symbols used throughout this report are defined as follows:

la . o .
cLairplane alrp e 1ift coefficlent
Ah total~head loss in boundary layer *
HH loss in total-head of the duct sjﬂtém frdm free stream
to the entrance of the Jst engine
AL logsa in total-head from free stream to duct entrance
Aﬁb loss in total-head from duct entrance to entranbe to
: ' jot engine
P pregsure cosfficient [(pz—po)/qol
Py local static pregsure
Po ) free<stream gtatic pressurs
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e . dynamic pressure at duct ontrance (—23=pV12)
Q6 freo—stream dynamic pressure (épvo_”‘-)
Vi duct-inlet velocity
Yo free—stream veloclity
ViV, inlet—velocity ratio
o ~ angle of atitack referred o fuselage reference line,
degrees .
o) mass density of air, sluge per cubic foot
. ‘/
7 . total dynamic pressurs recovery { 1 ”.'S_H :
\ 0
- :._/ - AHE
g dynamic pressurs recovery at duct entrance| 1 — —-/
. \ .
/
Tip “internal duct efficiency kl — -—-—b;\;
: ds

MODEL. AND APPARATUS

The 1/b—-scale, partial-span, flow model of a fighter—type
airplane used in these tests was originally designed as & modsel of
a Jet—boosted airplane. For this series-aof tests, however, it was
aggumed that the front reclprocating engine was removed and that the
rear Jelt engine was the only means of propulsion. The Jet—engline
air—inlet systems were removable so that WACA submerged and wing
leading-—sdge ducts could be tested alternately. The model, con—
structed of laminated mahogany over & stesl framework, had no
provigions for landing gear or empennaze.

. For the NACA submerged duct enitry applicetion, twin entrances,
symetrical about the longitudinal axils, were located along the
sides of the fuselage 2 inches (model scale) forward of the junction
of the wing leading edge and the fuselage. The air drawn through
the submerged entrance was ducted directly aft, making one graduil
turn inboard to the Jet engline when clear of ths pilot's enclosure.
The wing leading—edge duct system, also symmetrical about the
longitudinal exis, first ducted the ailr inboard from the wing
leadling edge shead of the wing spar, next turned upward into the
fuselags, and then parallsl to the thrust axis with a final turn
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inboard to the entrance of the Jet unit eimilar to that for the
submerged entry.  PFach wing leading-edge duct made threo approxi~
mately 450 turns in the horizontal plane ané two 50° turns in the
vertical plane, A comparison of the internal ducting of the NACA
submerged duct entry and the wing leadlng—edge entry is presented
in figures 1 and 2. '

Full-scale wing and flap dimensions Tor the airplane are glven
in table I, while figure 3 presents a drawing of the airplane on
which is indicated the wing spen of this 1/4-scale flow model, The
model, equipped wilth wing leading-edge ducte and flaps deflected
50°, is shown mounted in the tunnel in figure L,

For bench testa to determine the duct efficiency, air was drewn
through the lsft-hand ducts by a throttle—controlled constant-speed
blower, (See fig, 5.) 4 plenum chamber and duct—exit turning vanes
weres used for these tests to duplicate, as closely as possible, the
flow conditions of the wind-tuonnel tests and to ellminate any effect
of the butterfly-type throttle. Quantity low was measured by a
standerd venturi located downstream of the plenum chamber, The duct
total-hcad logses were measured at the simulated entrance to the Jot
motor by a rake consisting of 17 shlelded total-head tubes connectad
to an integrating manometer and four atatic~head tubes.

For the wind—tunnel tests, the Inlet air was drawn through the
model by a centrifugal pump driven by & varlable~speed electric
motor. The alr, after passing through the ducting systems, was
dlscharged into a plenum chamber in the fuselage (fig. 6). From
this chamber, the air was drawn out of the model through a duct in
the wing spar and entered & mercury seal which isolated the wind—
tunnel scale system from forces on the extermal ducting system.
Quantlty flow of air was measured by a standard orifice placed
downstream fram the mercury seal, the discharge end of the orifice
leading to the.pump located outside of the wind tunnel.

The total-head losses were megsured by pressure—tube rakes,
one placed in each duct at the simulated entrance to the Jeot motor,
Both rakes were identical to the rake used for the separate tests
on the Internal ducting systems and were connected to a single
integrating mancmeter to allow evaluation of the over-all loases,
The pressure distributions were obtained fram orifices built into
the model and comnected to llquid~in-glass menometers. All pressures
were recorded photogrephically.
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TEST METHODS

Prior to the teste necessary for a comparison between the two
systems, a developmental invsstigation was made to devise an entrance
configuration which gave the highest ram recovery over the flight
range of inlet—velocity ratios from c¢ruising to high speed, In
this preliminary study the geometry of the ramp and deflectors were
altered and a flnal configuration obtained from consideration of
maximm pressure recovery, The model angle of attack was held
constant (a=0°) and the inlet—vslocity ratio varied throughout these
tests.

At the conclusion of the developmental studies, -total~head losses
et the simmlated entrance to the Jet engine wore measured for both
duct systeme. These losses wers obtained throughout the angle—of—
attack rangs for flaps retracted and flaps deflected 50° at inlet—
velocity ratios of 0,20 to 3.00.

A method waes devised relating the airplane 1iTt coefficlient
with the flow model angle of attack. These relationships are given
in figure 7 for flaps retracted and flapas deflected 50°, From this
figure and the reletionship between inlet—velocity ratio and airplane
1ift coefficient given in figure 8, the total~head losses ¢an be found
for all flight conditions.

In order to facilitate the model testing,a relationship was
derived for getting inlet—velocity ratio by means of the orifice
pressure drop. It was assumed in the dsrivation that the dengity
at the duct entrance was the game as that in the free stream, which
is true only at inlst-veloclty ratiocs of 1.00. However, the error
in dnlst—velocity ratio was negligible, amountling to 0.2 of 1 percent
and 2.0 percent at ratios squal toc 0,20 and 3.00, vespectively.

For the submerged duct installastion, pressure distributions
were teken along the center line of the 1lip and ramp for both constant
angle of attack («=0°) throughout the inflow range, and for matched
conditions of CLairplaqe’ model angle of attack, and inlet—velocity

ratio that Simulated flight at sea level., Prassure data for the
wing leadlng-edge inlet were obtained throughout the angle--of—attack
range for several inlst—velocity ratios that could be encountered in
high—speed flight. .
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RESULTS AND DYSCUSSION
'Devélbpment of the Intake Systems

It was realized that in the application of the submerged duct
criteria, the proximity of the wing to the duct entry and the curve—
ture of the fuselage contour, factors which could not be evaluated
in the general investigation, might modify the placement and exterlor
shape of the entrance for meximum dynamic—pressure recovery throughout
the important fiight range. A previous application of & submerged-
duct system digclosed that, when the duct entry was placed adjacent
to the wing, the flow field of the wing had an adverse effect on
the -lip-pressure distribution and induced & flow interference along
the ramp. For these reasons, the entry wes placed az far forward
of the wing leading edge. as possible; Preliminary teats were made
to deviee an entrance configuration giving the highest ram Yecovery
over the f£flight range of inlet—velocity ratios from cruising to high
speed,

Reference 1 states that the deflsctor size fpr submerged
inlets 1s determined primarily by the boundary-layer thickness.
Therefore, measurements were taken on the basic fuselage contour
at the station corresponding to the lip of the submerged entry. The
boundary-layer profile obtalned, ccmpare& in figure 9 with boundary
layer 1 of reference 1, indjcated that the deflector size required
would be similar to the small or normal deflectors. Using the
entrance losses of reference 1 for an entrance configuration and
boundary—-layer thickness that closely epproximated the conditioms
on this model, it was desired to estimate the total-head recovery
thet could be expected for the NACA submerged entry by the following
relation.

=ng + (ﬂn—l)fvifvoj?

This served as a gulde to the preliminery studles in which the
geometry of the ramp and deflectors were altered to obtain the
higheat recoveries through the Ilmporiant flight range.,

Use of the aforementioned relationahip regulired the determina-
tion of the duct efficiency from separate tests on the internal-
ducting system. Bench tests comducted on the left-~hand internal duct
indicated & O2-percent duct efficiency (fig. 10). A tuft study
discloged no stall in the curved sectlion of the duct, and it 1s
believed that vanes would not improve the recovery.

A comparison of the estimated pressure recovery and that obtained
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with the final submerged—duct-entyry configuration is shown Iin
figure 11. Considering the presence of the wing and the Tuselsge—
surface curvaturs (factors mentlioned previously which were not
evaluated in the general investigation of NACA submerged inlets),
and, in addition, the probability of a slight change in duct
efficiency with inlet—velocity ratio, it is thought that the
estimeted and actual total-head recoveries are in good agreement.

It should be emphesized that no drag evaluation was made in
this or subsequent tests, and that the final duct-entrance conflgura—
tion was determined only from conalderations of the dynamic—pressure
recovery and critical Mach mummber of the lip.

Views of the final submerged duct entrance conflguration are
presented in figures 12(a) and 12(b). Ordinates for the plan—Form
shape of the ramp and deflectors s ané the lip—contour ordinates are
presented in figure 13.

Separate tests vere made on the wing leading—edge intermal
ducting to determine its effilciency. Several tests wers made to
obtain the best pressure recovery with verious gulde—vene configura—
tions, The ducting efficiency obtained, 64 percent (fig, 10),
indicates that the several bends, even with guids vanes, occasion
conglderable losges, -The internal-structure arrangement of the
wing and fuselage largsly determines the camplexity of the ducting
system for wing leading—edge inlets., The usual result has been
low internal-ducting efficlencies. If these 1nternal~ducting
efficiencies could be improved, major increases in the  pressure
recovery at the entrance to the Jet—engine compressor would
result. However, Tor the type of aircraft considered, with the
‘Jet engine In the fuselage and using wing leading—edge inlets,
no significant gains have been found. With the tendency toward
thinner winge on high-speed aircraft, and with the increased air
requirements of the new hilgh-thrust Jet motors, it is probable
+that using wing 1nle 8 on this type alrplane willl become more
difficult,. :

The wing leading-edge inlet is shown in figure 4., A comparison
of the plain and ducted wing sectlons together with pertinent
ordinates are given in figure 1k,

‘Comparison of the Intake Systems

Dynamic-—presgure logsges.— Upon completion of preliminary tests
and selection of the submerged-duct—entrance and wing leading—edge—
inlet configurations, the d.uc‘b _total-head losses were determined,

=
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Tables IT end ITI present the pressure logses as & ratio of free—
stream dynamic pressure for flaps retracted and flaps, deflectod 500,
respectively., The total-head losaes as a function of alrplane 1ift
coefficient throughout the flight range, flaps retracted and flaps
deflected 50°, were obtained fram these data by cross-plotting for
"proper velues of angle of attack and inlet-velocity ratio.

- The total-head losses, flaps retracted, for NACA submerged and
wing leeding-edge duct systems are compared in figure 15 for sea—
level and 30,000-foot operating conditions. . On the same figure is._
presented the comperison for flaps deflected 50°.at sea level.
Examination of figure 16, which compares the dynamic—~pressure
recoveries for the two systems throughout the speed renge, shows a
greater pressure recovery for the NACA submerged duct entries for all
£light conditions. Of particular intersst is the high-pressure
recovery over a wide range of flight speeds that is obtainable with
the NACA submerged duct entries on this installatiaon.

Presgure distribution.,— Table IV lists in tabular form the
pressure distribution in terms of pressure coefficlenta over the 1lip
of the NACA submerged duct entry for constant angle of attack (a=0°)
“through the infliow range, and for matched flight conditions at sen
level. Figures,17(a) and 17(b) present the pressure distribution
along the bottam of -the ramp for these same conditions. Because the
remp was lengthened. while the model was in the tumnel, pressure tubos
are lacking over the first 3 inches. -This 1s unfortunate, since the
Pressures are still rising in this section. However, those pressures
over the front portion of the remp (fig, 17) are unduly high and not
representative, since, for the submerged~duct instajlation, the
velocity ratioc of the alr entering the cowl was fero, thereby causing
high pressure peaks over the forward portion of the cowling, A
streamline nose shape would provide a more favorable pressure
gradient on this front portion of the yamp.

Pregsure distribution for the wing leading—edge inlet is tabulated
in tables V to XI for the wing-fuselage Juncture with the plain and
ducted wing section and the outboerd closing shape (wing station 18,
fig. 1bk.) For all practical purposes, the pressure distribution
at the wing-fuselage Jjuncture and outboard closing shape was found
to be independent of 1Inlet—veloclty ratlo,

The critical Mach numbers were determined from the peock negative
pressure coefficients of the two syatems by the Karman~Tsien method
outlined in reference 2. The critical Mach numbers for matched
conditiona at set level for NACA submerged and wing leading—edge
inlets are shown in figure 18. Included is a comparison of the
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critical Mach number of the two inlets, which shows the NACA submerged
duct entry to be higher through the range of high speed down to 280
miles per hour (Cy=0.20) for sea-level flight. In the high-speed
attitude the comparative values are 0.75 for the NACA submerged inlet
and 0,67 for the wing leading—edge inlet., Although sufficient data
are not avallable for a direct comparison at altitude, the uge of

NACA submerged ducts For this installation should prove more advan—
tageous through a comparable spsed rangs. In comparing the two type
inlets at some other altitude for a given flight condition, the change
in the critical Mach number characteristics from those shown orn figure
18 would be due, primarily, to change in angle of attack. The wing
leading-sdge inlet is more sensitive in this respect, so that the

" difference between the two entries as shown on figure 18 should be
accentuated. The effect of the changs in inlet-velocity ratio with
altitude for a glven flight condition is of secondary lmporiance.
Presgure distributions were not measured over the deflectors. In

this series of tests the deflectors were developed solely From the
standpoint of increased pressurs racovery at the entrance of the inlet,
The existing deflector configuretion should not be considered as final,
and 1t is probable that more gradual contours could be utilized for
more favorable air flow alang ths fuselage.

It should be emphasizsd that the critical Mach number of the
submerged duct entry is to a large extent dependent.upon the type
of pressurs field in which the duct ie placed, A location neerer
the wing will give samewhat lower critical Mach mmbers,

Flow instability in a twin NACA submerged duct systom.— Under

certain flow conditions at low Iinlet—velocity ratios, an unsteble
condition of the entering ailr may be encountered with a twin HACA
submerged duct system. This instabliity is common to ducting

systems consiting of two entrencs channels which discherge inteo a
common reservoir, provided that, wilth increasing inlet—velocity ratio,
the total-head losses first decrease and then increase, This condi~
tion can exist, as in this case, whers the enterlng flow is constralned
on one or more sides go that some boundary-—laysr air ig taken in,

Whether the instability would occur in the actual installation
depends upon the mechanical design of the Jet motor., If the air
enmpties into a common chamber before entering the Jet-motor
campressor, the instability could occur.’

At prosent the inlet—veloclty ratio at the start of instabilltiy
cannot be predicted, but it has been observed that instability never
occurs at ratios above that at maximum recovery. In orcer ito prevent
instabllity the entrance ducts should be dssigned for a high—speed

.
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inlet—velocity ratio that allows a margin of 0.2 to 0.3 above that

at ingtability. This would permit the Jet motor to be throttled consider--
ably and still operate in the stable range, However, if this does not
allow for sufficlent throttling, then mechanical devlices could be used
which would either maintain inlet—velecity ratios above that at
instability when the engine was throttled, or would decrease the ram
recovery so that the maximm recovery would occur 2t inlet-veloclty
ratlos below those at which the airplane was momentarily operating

The bottom of the ramp could bs hinged at the forward end so that »
the inlet area could be reduced or completely closed off by a trap—
door arrangement. This would not only eliminate the instability but
also enable a Jet-boosted aircraft, cruising with the Jet motor
inoperative, to eliminate the high drag due to air bleeding through
the Jet motor. For use in a completely jet—propelled airplans, a
butterfly valve in one of ths entrance chanmnels could be automatically
moved. in conjunction with the throttle, so that when the speed of the
Jet motor was reduced below a certain value, the valve would be
actuated enough to eliminate the instability. Another possible means
of amellorating this condltion 1s the provision of a hatch In the
ducting system, forward of the compressor, which could be opened when
the Jjet motor is throttled back to allow air to bleed to the free
stream, This would permit continued operation in the noncritical
Inlet-velocity~ratio range, and control could bs made simllar to the
aforementioned butterfly valve. This last method of bleeding alr
through the duct and the first method using the flexible ramp would
‘also eliminate the low criticasl Mach numbers that result from high
negative ‘pressures over the outside of the lip at low inlet—velocity
ratios, A further advantage of any of these mechanical devices is
that they also would facilitate starting the Jetwengine in high—speecd
flight by lowering the air veloclty through the combustion chember
to that necessary for fleme propsgation.

In the consideration or sclection of instabllity—eliminating
devices such as those described, it is of prime importance that the
device should cause no decrease in ram when not in use., When the
device ls in use, however, any loss 1in ram rssultling from its opera~
tion will be of minor importance, since the unstable regime usually
occurs with the airplane at high speed and the Jet motor throttled.

If the ducting could be so designed that a single NACA submerged
entrance would lead to a single Jet engine, this instabllity would
not occur. For a Jet installation on a swept—back wing, where the
use of nacelles for the Jet englnes incurs e premature drag rise
(reference 3}, this principle might be applied advantageously by
locating. the Jot engines in the fuselage.

__ -

«
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CONCLUSIONS

From this experimental investigation of an NACA submerged duct
installation and the comparison with wing leading—edge inlets 1t is
concluded. that:

1. Por a completely Jet-propelled aircraft with the Jst engine
in the fuselage, NACA submerged entries merit serious consideration
ag a means of supnlylng air to the Jot engine, Tor this installa—
tion, NACA submerged duct entries gave higher pressure recoveries
at the entrance to the Jet engine than wing leading—edges inless
throughout the flight speed range.

2, The critical Mech number (0.75) of +this NACA submerged duct
is greater than that of the basic wing sectlions used on present-day
fighters. _

3. For this type imstallation (a Jjet—propelled airplane with
Jet engine in +the fuselage) the comvisxity of the duct and airplane
structural design would be greatly r=duced by using sn NACA submerged-
duct entry.

4, A flow instebility in the ducting system, which would not
occur with wing leading—edge duct entries, could exist at low inlet-—
veloclity ratios with twin NACA suhmerged air inlsts., By proper
selection.of the high-speed inlet—velocity ratio, this condition
could be precluded from ordinary flight. For high—spesed—Fflight -
attlitudes with the Jjet engine throttled, mechanical methods of
alleviating the instability should be employed.

Ames Aeronautical Laboratory,
National Advisory Commitiee for Aeronsutics,
Moffett Field, Calif,
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Figure 1.- Comparison of the NACA submerged duct system and the
wing leading-edge duct system as applied to the fighter airplane,
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Figure 2.- Comparison of the internal-ducting systems for the NACA
submerged duct entry and wing leading-edge duct entry for the

zi-- scale flow model of the fighter airplane. T
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Figure 8.- General arrangement of the fighter airplane equipped with

NACA submerged duct entries. _
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Figure 4.- The %-scale flow model of the fighter airplane, equipped

with wing leading-edge duct entries and the flaps deflected 50°,
installed in the Ames 7- by 10-foot wind tunnel No. 1. .
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NACA RM No. A7A31 Fig. 12
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(b) Close-up of duct showing station markings on fuselage.

Figure 12.- Views of the final configuration of the NACA submerged

duct entry for the %—— scale flow model of the fighter airplane.
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NACA RM No. A7A31 13

TABLE I.- FULL-SCALE GEOMETRIC WING AND FLAPS
CHARACTERISTICS FOR THE FIGHTER AIRPLANE

. 66{215)-214-1.0
. 65(112)-213- 120

Root sectlion .
Tip section .
Geometric twist, deg

Wing
Areg, sq Tt . . . i . s e i e e e e e e 4 e . HoO.25
Span e e e e e e e e e e e e e e e e e kg, 00
é., 1N, 0 0 e e e . . . . . .. 10%.6
Root chord, in, . . . . e e e e e e e 140
Tip chord, in. . . . 60

.
e o o 8 s
.

Aspect ratio . . . . e e e « e e o @ .7
= Taper ratio « & v 6 o o e o e o o s o s W33
Incidence at root chord, deg . . . . 1
Dihedral of chord plane, deg e e . . . 64
Flaps
Total area, sq Tt e e+ 4 e s = e s e e 4 s 0.8
Over-all span, £t . . . . . ... 22, 56

Cho rd - [ ] L] L4 L d L4

. 23 percent wing chord
Travel, deg . . . e e s e e e 4 o to 50
Wing erea affected, sq ft . . . 221.6
TYPE v v v e o o & e e e Extensible-slotted with
fixed vane on 1eading

edge and operating on

fixed tracks
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TABLE TI.- DOUCT IOTAL HEAD 10GCNS MEASUEED AT THE SIMILATED ERTRANCE TO THE JET-DNGINK
mm1/b—acmmmnwmrmmmmmmmm

a
;‘:_L -3.0v ~2.02l3.01| 0 h.o2 [2:05 |3.06 {407 5.08 16,10 |7.01 ﬂe.la 9.1% [10,2k p1.14 h2.13
0.2 0.220% 0.210 10,189 10183 [0.2100,1730.183 [0.21% 0-233 0.281 0909 10.330/0,343[0.357 10,358 Jo, 395
3 2193 | .1T8) 157 k7| .157] 168 ,189] .0k 208 252} J262] .29 ,205) .aa | 309]- ~ -
R 2197 | .2k2| 296 22| a22] .138] . 2601 68| 1931 .200] ;1| .226( ,237] .01 -
5 226 | 120 105 ] .095] .095| .100] 15 . . 138) k3] .187) 168} .a7el ,189] 180
6 210 | A1) .100] .079] .07h] .085] .090| .00 ,108] 110! 10| am 227] .132) .akk] a7
.7 A0 | 10| .090| .OT9] .067) .073] .OT9)| 085 .090| ook | ,10%] .110] 115 .119] .10% .130
.8 JA | 03] 093] -079] .069) .O7h| .OT9) .0Bk| .000] .00%) .10%) 16| am| M| 133) a3
1.0 263 | A57) 337] -017) .104) 093] .ook| .100| 106 161 am| a3 ke i%8| .oky] .26
1.2 201 | 192] 172) .k2) J136) 1361 .130) .a30) k5| Lame| 3] a8 192) .268| 302 ,320
m 286 | 22| 264 .219| .2ho| .o30| .225) .235| .238| .26%| .o77] .e0e| .29 38| 373 hO3
2.0 524 | 1956 o56] .556] J5k6) .she| m3| .m3| .m3 6| 56| %68 600! .A18| 680 .680
2.2 622 | 18| .666| .666| .6aB| .666| .666] .666| .666] 666] .GBT| .28 .708] . L6 .
2,5 622 | 84) 25| .736] .762] .78e| .782) 78| .790| .M1 B858| .80 .8k . 583|966
3.0 =209 | -29911,06311.060i1.050;1.,120]1.186 11,218 |1 .249]1 . 2421303 [1.273] 1, 303( 1. 3eu |1 3e4 [1., _
: Wing loading-sdge duots
N30 2t 0 102 205 [3.06 [u.o7 [5.08 [6.10 [7.02 [8.03 92k |10k n.ah 1203
jo.21 1 0.k39%0.233/ 0.1k3/0.082/ 0.068] 0.062]0.063|0.097(0.063|0.0800.096 [0.130] 0.167] 0.1%91 0.136 |0 132
A3 He3 | .299] 67) .1es( .05 | an | .33 ass] am] oz 2T L3L7] .23 .22k
65 Ao | 3300 208 . 282 84 187 .198] .e21| .2%9| .203] . . W9 Aok mn
BT 536 38| 2h2l 2%l .okol L261] ,m8 33l 2hB| =01 __,%_l_,m_m 370 _
1.08 L3 | ho7| 390 .362] .381) .390] M| k3| .hoi| k6] .620] 673 . .909| ,988] 890
1,30 660 | sl Mh3) 6| 4700 kok( ms| .556] 603 . T3] 858 .96211.058/1.139!1.05L
1,52 L85 . 29, 598 5960 .6uh| .68s| ,7127| .808{ .Br7| .orr|i.omy|1.a781.328)1.208 1,545
217 | 1.30%13.26111.261§3,332]1.h08) 1. 462]1.%2h11 .622]1.729(1.85k |1 ,996]2.200] 2.300] 2. 380! 2 M0} 2.5k0

Valus based m free—wivesm dynemic presmurs Mfgg. ~
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TABLE IIY.— DUCT TOTAL-EEAD I.O0SSES, MBASURED AT THE SIMULATED ENTRANCE TO THE JET-XRGINRK, FOR THE

1/4-SCALE

FLOW MODEL OF THE FIGHTER ATRFLANK WITH FLAPS DEFLECTED 500

NACA submerged ducts

'Y,% ¢ -8,05 | <7.03 | -6.01 | 5.0 |-3.99 | —2.97 | -1.95 | -0.9% | 0,08 |10 [2.12 [3.12 |42 5.3
0.2 0.297*| 0,298 | 0,172 | 0.193 | 0.293 | 0.178 | 0.19% | 0.227 | 0.266 | 0.303 | 0.330 | 0.348 [ 0.378 | 0.360
3 238 | 88| .68 | .68 | 67| 192 203 | 23| 2% | .82 | 308 | .320 | .325 | .339
R 93 | T3 [ Ak | 39 ] k5| st | T2 | 97| Wk | 223 | 2hs | 247 | 265 | .2%6
3 JA50 | 136 a20 | 21 | 21| 026 | Jak2 | as7| 169 | .78 | .18 | .88 | a9k | .200
.6 JA26 | a5 1054 oL [ J00] 00| 0| 9| a32 | W37 | 236 | .37 | ke |48
T JA20 | ) o111 .09 | 090 L85 L0905 00| M| a5 [ .22 | 19 ] .25 | .126
.8 J22 | 1| .00 | .09. | 086 | .085| .085 | .093 | .08 | x| .k | 19 [ 125 | 126

1.0 5 a3 | Ja25 | 05 | J11| 106 | 08| 011 | .16 | 126 | .132 | k2 [F.ake | ke

1.2 Joe | o1 | afh | as8 | ab7| 238 | 33| b3 | oL | a6k | 65 | 70 [Wars | .86

1.k 285 | .em | .253 | .ok2 | 232 | .232 | .253 | .238 | .238 | .28 [ .26

2,0 M7 | 8| 92 | 60K | 60L| 600 | 58] 570 558 [ 558 | 548
2,2 622 | 610 | 618 | 652 | 673 | 708 | 639 652 | .673 | .673 | .639

2.5 b3 ns | 36| 95| B6 | 1991 837 | 837 | .820 [ .8W

3.0 883 | 912 ] .42 |1.030 |1.0% | 1.090 | 1.090 | 1,218 | 1.178 | 1.207 | 1.207

Wing leading-edge ducts

;1 * -8,05 | -7,03 { -6.01 | -5.00 | -3.99 | -2,97 | -1.95 | —0.9% [0.08 } 1,00 [2.12 312 |ki2 [5.13
]

0.21 0.09% | 0.068 | 0.0%5 | 0,055 | 0.08% | 0.0%% [ 0.070 | 0.082 | 0.118 | 0.169 | 0,206 | 0,244 [ 0.220 | 0,218
43 Q361 a0 | 203 ] Lok | 1| 19 | a9 160 | .20 | 201 | .366 | oL | hoB | .386
.65 80 | 168 | 168 | 168 | 89| 209 | 23w | 282 | .3%0 | 43k [ 505 | 508 | 522 | 558
87 23h | 249 2% | e | 295] 332 | 366 435 | 12| 616 | .7e2 | 855 | .857 | .828

1.08 4350 .3%52 .364 .308 | 29| 46l S0 | 602 | 696 | .T90 940 | 1.063 .963 | 1.029
1.30 J66 1 JHTT) Moh | 508 ) w6 602 670} Jm5 | B39 | .968 | 1.106 [ 1.1%6 [ 1,318 | 1.238
1.52 5981 597 | Ge7 | 67h | JtOM| TR | 8601 968 {1.079 | 1.190 | 1.346 | 1.356 | 1.456 | 1.467
2,17 1,255 | 1.221 | 1.355 | 1.38% | 2,485 | 1.498 | 1.567 | 1.671 | 1.809 | 1.929 | 2.032 | 2,170 | 2.362 | 2.400

%Yeaine based on free-atresn dynamioc pressure AH/qo. -
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16 o ~_ NACA RM No. A7A31

TABLE IV, - msm.p_:smg OVER THE LIP OF THE SUBYERGED DUCT ENTRY

FOR THE 1/4-SCALE FLOW MODEL OF ¥HE FIGHTER AIRPLANE

Matched oconditions at sea level, propeller remsved

i;tﬁg.- (e 1}, | °'“| 0.53 | 0.21 Io.osJ 0 b'“ ] 0.21 To.zu l 1.47 l 2,09 ] 450 ] e84
T4 (Vo] gk -] = Ineide i Quteide. —a—
0.54 0.6 0529 0.504] 0534 ! 04683 | 04913 [ 0,703 | 0,035 | =0.868 | =0.419 |=0.334 | -0.259 | -0.065 }~0.080

« 76 -.1 o234 J188] 198 J264| o61S] 978 L1012 | -,178 | ~.518 | =290 | -.248 | =.087 | -.112
«80 o] 163§ 4092f( .087] L,127( .382 o987| 249 ) =122 | =286 | =4280 | ~,244 | =087 | =,117
1.00 «8 co24l| =oSTL] «¢391| =042 | =.431 oB4AL| o641 | «070 | =4201 | =o241 | =,222 } -.120 | =4130

1.20 1.2 «e8T2] =¢853| =I5 |=1,193 [~1.445 «T22 «833 Q7O | =e28l |} =4241 | =4261{ =.171 | -.191
le8  |=1.083;-1.223§ 1.440[-1.617(-2.555] ,318 «928 o170 | =4119 | =239 | =.278 { =.209 o220

1 2e8 [«1,T4B|=2,050 |-2.233 |=-3,039 (~4.560| -.847| ,980 230 | =4020 | =196 | -.236 | ~,216 &
4e8 |-2.580|-3,470|-5.825 |-5,195 [-8,160 |-2,941 | .882 oL7T 2020 | =218 | =333 | =533 T ~13863
2 6eQ [=5.720|-4.240)-4,800 -6.620]-10.540 -4.740 ) .720 +140 | © «e280 | =440 | -.460 ﬁ--ﬁBO |

a=q° '

ﬂo B e Inside ;1 Outaide
01 o | o.e22{0.606] 0,885} 0,952 | 0,999 | 0.454 |-5,890 | -04445 |-0.519 |~0.592 |-0.510
m 0 .638] 590 | o636] o812 | ,986] o499 | =.802 | ~,467 | =602 | -o388 | -.304 | -4106'] =e137
a7 0 B2 | 562 | o602| oTTL| o96T| o678 | ~o803 | =ed60 | o487 | —u379 | -+304 | ~o108 | -.140
.52 0 550| 628 ) .670) o728 | o945| .847] -.582 | ~.460 | =.476 | =u575 | -.%06 | -.110 | -.138
.58 0 491 1460 .496| 638 | .894] .TOL| -.308 | ~e598 | ~,446 | -.567 | -.500 | -.108 | -.180
62 0 428 305 | .422] o544 .810| .850] -.260 | =o518 | ~.399 | =u547 | ~.286 | =.098 | -.127
.66 ) V3B | o516 oB82| o829 o708| <911 | <oT07 | —e286 | <369 | —e322 | <e276 | —elOl | <e127
) ) .267| .208| .226| .289| .654| .072| .072 | ~.241 | -.521 | -.297 | ~.265 | -.096 | -.121
.81 o o9 .0%0| .0%0] .010] .334] .e80] 325 | -.131 | -.285 | -.285 | -.265 | -.081 | -.121
.94 0 | -.147] -.254] -.267] -.3520] -.214] .947} 547 | -.067 | -.214 | -,240 | -.227 | -.207 | -.120
1.16 0 | -.840| ~.820] -.860|-1.120[-1.500] .eso| .sz0 [ o =080 | ~o140 | =.160 | ~.080 | -.080
1,46 0 |-1.8¢3[-1.808[-1.968(-2.485 -5 450] -.325 | .060 | .19¢ | .08 | -.052 | -.085 | -.032 | -.082
1.81 0 | 2.5672)-5.048)-3.142|-4.478|-6.140]-1.999 | 1.000 | .355 | .190 | .048 ] 0 0 o
2,17 0 |-4.068|-4.668|-4.955|-7.265]-8.680 {-4.552( .7sa | .335 | .2e7| .35 ] 0 ) 0
2.58 o |-7.56 |-8.44 [-9.22]216.23[-16.88]-10.22 | O JA11 | e | w222 | 0 0 0

NATIGNAL ADVISORY
COMMITTEE FOR AERONAUTICS



TABLE V,~VWING FUSELAGE-JUNGT UTION (WITHOUT WING LEADING-EDGE
DUCT ENTRIES INSTALLED) FOR { MODEL CF THE FIGHTER ATRPLANE

16V, V ON WM VOVN

P
ohora ™\ -U,05 -2.02 ~1.0% 0 1,02 2.05 L,07 6.10 8.13 10,1k
Upper surface
0 -0.514 -0, 088 0.166 0.346 o.k90 1 0,617 | 0.696 0. 604 o.b2z | 0.186
1-00 07 9 -863 .720 . 5 .20"{' -.120 —1826 —1-51"- "2.770 -3-901
a.g .362 135 071 . .004 024 § ~,996 ~1.87 -2,300 -2.230
5s .52 .223 .05 - 145 -.38 | -.617 [ -1.077 -1.62 -2.090 ~3.622
7.0 1303 .0"!'0 —.12 -.30 -.Edlt -.689 "1-0 -1.1'-9 "1.560 "2.268
10 . 281 -.096 - 250 -1 - - 745 | -1.0 -1, 42 -1.718 -2, 052
15 -.008 -.25; ~ 134 -.Eag - 71 - 745 | -1.06 -1.34 ~1. -1.773
19 -.167 -3 -.522 - -.77 -8 -1.06 -1.2 ~-1.5%6 ~1.586
29 --295 - - 5 "-627 "-726 - 7 -.9’07 —1.01|-F -1-128 "‘1- 90
4o -'uﬁg -.510 -.585 ~. 658 -.726 -.ng -. 858 -. 956 -.980 -.088
3 - -.510 -.569 -.614 -.670 | -.68L -.ags -.126 -.Zgo -.b56
0 -.E_% - 1"" - -~ 71" --498 ’uh‘sg ~e 6 ~e 6 e 7 -.5 7
70 - - boh -.538 - 586 ~.621 | -.617 | -.6ha -. 662 -.578 -,510
Lower surface
1.0 |-1.47h -, 908 ~.609 -0 -, 01 .216 551 .816 .938 .980
2‘8 - 56 —cﬁgs "‘-u‘lg -.232 —.052 -10’4‘ |5Es .5 2 .928 bg
5- “-632 - 0 --% "-Ei? -.1 .glal_g: .EOE 3 § s 7 n6 g
. - e --3 "-2 1 --1 - . -2 - 1 *
lg 5 --622 -lﬁ'gg -.all's ‘0257 -.lgg —IOSO .Otg -25"’ L] g .Rﬁg
15 - 566 - 407 -. 348 -.289 -.229 | - 184 | -,0832 .098 .216 +3L
20 -.526 «. 391 -.340 -.297 -. 2L -.168 | -,073 . 033 +143, +218
30 =430 -.335 -.301 -. 257 =21 -.152 | -1l -.016 066 +121
,+0 -.u'lu' "-335 -0306 --2 3 --2 i -.15}4- -.1 -.062 -.003 0032
0 - 22 -.36 -. 240 -.521 -2 -2 -.211 -.15 ~-.100 -,065
0 - b2 -2 -, 372 -.261 -.303 1 -.296 -.275 - 23 -.183 -.162
70 -.255 -, 231 ~.2228 -.1%.176 -.178 -.155 -.125 - 113
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TABLE VI,-WING FUSELAGE-JUNCTURE
DUCT ENTRIES INSTALLED} FOR THE

UTION (WITH WING LEADING-EDGE
ODEL OF THE FIGHTER AIRPLANE

P
%
chor -3.0l 2,02 -1,01 0 1.02 2.05 h.07 6,10 8.13 10,14
Upper gurfece

0 ~0.337 0.037 0.306 0.5H40 0. 754 0. %64 0.991 0.998 0.924 | 0.202
1 'y 0 Y 819 . 730 'Y 550 . 290 "~y 007 - 321 -l- 10 "2- 083 -3 . 150 "2 [ ] 910
2.3 n392 929 -.092 “.162 ""‘.m "‘Tlo -1038 "20228 "3-0’4‘0 "2.&50
Ll -172 !03 -.15 -.371 ""‘.62"" -0851 -1.381 "1.968 -2.5 » 50
.0 034 ~. 134 -.306 - 486 -.692 -, 88 | -1.2 =1.736 (-2.171 [=2.369

10 .0P1 - 21l -.374 - 512 ~.686 -.E31 -1.1 ~1.5L0 |-1. -2e2

15 -1,287 - g 578 ~ gg -.822 -.531 -1,166 |-1.U35 |-1.615 {-1.
19 -.289 --ll-OE -.éﬁ --6 "1706 - 90 --928 "‘1-183 -10330 "1' 7
29 -.272 - 342 -hox -.lrfg - 550 =616 724 | ~.861 | -.971 |-1.1 g
Lo =40 - 563 -.523 -.gz -.B32 -.670 —'E 0 | -840 | -.80 { -.%
—.u-59 -.%’g = 7? e o -1638 - 656 “e 6 --;{éu’ -.TEO had 68
- 420 - -.455 - U539 - 68 - li56 U5 | ~.431 | -.380 | -.hos
70 .007 0 - 007 .007 .007 013 007 .007 .007 <007
Lowsr surface

1 -1-28 - 1 - o ".2"‘3 lou' -25 -603 ns u‘ [ 6‘“‘ 12
2-5 -.Su- -.% -.Rgg -.22 - -0 .Zh-s ] ;u' .9 .BRE-
.0 - 298 -, B3 -.19 -.075 .013 .228 103 5 607
?.5 -.526 -.Egs T -, 290 ~,190 -, 107 .080 246 387 L5
10 ~.516 - B22 -~ 333 -.277 -.183 -.107 .0 .202' 340 \392
15 -.530 =g -.32); -.290 -, 22U ~.161 -0 S . Oz . i; .236
20 bnd 9 "'-u‘as -;3 ".290 ".231 -.188 "'.06 . 1 -1 .1 9
30 365 ~.315 -.272 -.196 - 177 =146 <080 | 0 082 122
ho -.36 -.328 -.299 -2 -.211 - 174 «.107 | =.0%1 027 .Oo¥

o | i% | Tie | TR | o ) s | ER | oa% | 130 ) -om |-

e bt -3 - - - - - - it

70 ".2"‘1 '} 235 -.231 -.w% e 151 ".l“‘? -0150 "-1 s 103

NATIONAL ADVISORY
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TABLE VII,- PLAIN~-WING PRESSURE DISTRIBUTION AT 3TATION 13.50,
1/-8CALE FLOW MODEL OF THE FIGHTER AIRPLANE

P
“4.05 | -2.02 | -1,01 0 1,02 | 205 | Moy | 6.0 | 813 | 210.14
Upper surfacs
0.303 0,84 | 0.972 | 0.980 0.906 0.515 0.130 | ~0.96U ~3.838
.558 .223 063 | -.177 - b2 | -,649 | -1.263 | -1.560 -2,85h8
.239 . -.111 | -.289 -.190 -.673 -.972 | -1, g -2,2
159 - 064 | =,292 -.gﬂg -.538 | -,689 -.980 | -1,35 -2.008
) -.159 "33'01 - "u296 --729 -.96”— -1-290 ‘lgsal
s -.255 -.56“' _.1['98 “a 20 _|721 _.915 -1.168 -1.332
- -, 351 - 478 | -.563 -.686 | =.753 -.931 | -1.143 -1, b1
bt "'-"l‘l"l‘ ".""98 "0295 "-678 ".721 "0850 -.980 ~1.1
. ~ U470 | -,538 | -.611 -.686 | -.715 | ~-.810 | =-.906 -.955
-. -5 | K77 | ~.635 -89 | -, 715 -.770 -.825 -.7
bt ) -.ESS - 593 —-659 -|6&6 bt ) 97 -.701" —-12? ol 558
-.lm2 ~J4ou | ..Bl% | -,530 -.530 | -.529 -.518 -.490 -.3%9
Lowsr surfsce
-1.78 -.860 458 | -,113 .138 JHEL 0 .T769 .956 . 890
-1.852 -, 638 -.§§s «17 . 024 .216 .186 .719 . 939
-.916 | -,B42 -.379 | -.386 | ~-.082 072 .292 .506 e
—.259 -.ERE -.glg -.2&7 -,131 | -.008 186 .368 .632
-. 662 - - -2 -, 136 -, 016 .138 ., 204 551
-.582 | =030 | -.3R6 | -.273 -.196 | -.096 .032 L171 .397
- 90 "'u‘:ss "03 "" "’0313 "-2 3 --160 "'.01"0 .OSE .2
=170 -, 367 -.332 | -.289 -2 - 176 -.10 -.016 .1
- 138 -, 383 -.332 | -.30H -.263 -. 208 - 15 -.082 -.0l0
- ~, 383 -, 364 | ~,338 - 310 | -.264 -.219 -.163 -0
038 | -,398 [ -.372 | -.350 -.335 | -.296 | -.26 -,228 -l
-.263 -.239 -.237 | -,273 -.25% | =~.208 -.18 -.163 -.113
T aTow. soveors
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20 NACA RM No. ATA31

TANY VIIT.- OVIR THE WING LEADINO-XDGE
PUCT ENTRANCE, 1/M-SCALT FLOW MODTL OF THET FIGHTER ATRPLANE
[va/v, = 0}
P
ehord™. | -3-04 [-2.02 [-1.00 { 1.02 [ 2.05 [4.07 | 610 [ 813 [10.14
Upper Burface

0 0.978 | o.818 | 0.493 |-0. -1.745 |-4.703 | -5.889 | -5.930 | ~3,022

1.0 .313 .073 -.222 -1.821 -1.12§ -2.%63 -?.542 -E.? 0 -%.o 7

2.5 .100 | -.080 -.22 -.877 t-1.1 -1.824 -2,563 ~3.28% ( -2.082
. 5.0 -.120 | -.266.| -.45 -.850 {-1.072 |-1.505 | -1.98% {-2.432 |.2,168%
:13.5 -.153 | -.273 | =425 | -.730 | -.889 {-1.218 | -1.584 |-1.914 |-2.266
1 - 206 | -.286 | ~ 385 | - 596 | ~.708 | -.912 | -1.135 |-1.335 lae.030
2 -.253 | ~,326 | -.B11 | -.529 | .. -.812 | -.998 {-1.150 .557
_Eg -.339 —.329 -.459 1 - 562 | ~.634 | -.759 | -.883 | -.978 .900

- 006 | -6 | -.u59 | -.B76 | ~.626 | -.712 | -.%0& | -.792 . 630
_Zg -.ugg -.5%3 -.ggg - gag -.gg& -.E%g - 7TE - ;os 'a-.ssg
-. -. -. - -. -. -.700 | -.71% .51
70 -.59 | -.08 | -.Bg7 | -.hg2 | -.4& -.486 -.K75 -. 71 Eu7
F 3 Upper Inner Surface
- .186 186 196 .e21 | -.452 .226 910 232 860
2. .726 g12 . &30 . 958 977 .992 999 998 968
5 .726 825 . 890 .9 977 . 978 379 S
) Lower Inner Surface
b2 .672 .798 L&l .978 .991 . 985 .965 .936 .939
5.7 .712 .818 .890 .951 .96k .952 .938 .930 .939
Lozer Surface - P
-+ 3,2 -1.171 [-1.02f }-2.090 | ~.670 | -.06 .679 .938 58
3.2 -2.017 -1.679 -1.3&2 -.618 -.305 .32? .g%% sg gﬁ
. -1:517 |-1.272 |-1.031 | -.52 -.31 .

g.g -1 ?11 -.9&6 - 36 _.Eu9 -.290 | -.027 .285 37 4y
10.7 -.852 | -.726 | -. -.342 | -.222 | -.01 177 k2 374
12.2 -.688 | -.606 | -.499 | -.288 | -.196 , 013 .150 29l 329
18.2 -.552 | -.486 | -.405 | -.241 | -.169 | -.027 .10 225 263
23.2 -.459 | - 4zg | - 378 | —.2h1 | -.182 | -.053 .05 .158& 197

3.2 -.432 | -.139 -3 ¢ 248 | -.202 | -.11 -.027 .055 o4
E}.z -.399 | -.366 -.%31 -.248 | -.216 | -.1% -.075 | -.007 .013
53.2 -.h13 | -.379 -.32& -.281 | -.256 | -.193 | -.136 | -.07 -.066
63.2 - 41 -.3&3 -.3 -.322 | -.30 -.260 | -.211 | -.15 -.164
73.2 -.2h - . B¢ ~.223 | -.ig4 | -.18 -.153 | -.129 | -,103 | -.125

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS



'ARLE TX.~ PRICSHRE LFATINO-XN0E NG
, 1/A-SCATE YLON WODKL, OF THE FIGRTIR AYRPTANE

[Vi/¥, = 0.2]

»

P
-5.08 | -2.02 |-1,00 r o | 1.00 1 B.06 ] 4407 l 8,10 Ls.m rlﬂ.lé

hord™$
Toper Surface
0 0990 0.968 ‘0.768 Oe337 =+ 363 -1.158 =54 300 ~-5.928 ~B.950 ~3,320
1-0 .441 oolm "'3109 ".453 "18'82 "'1-319 -2:155 "3.509 -4-48'0 "2.%28
ReB .193 =, 013 ~.2B1 =513 ~-.828 =1.071 ~1,876 ~2. 438 =-5,160 -3
5.0 —.0&9 ~-.£28 - 414 -.600 =022 =1,018 =] o ddT ~-1.920 =3,380 =-2,390
Jz.s =117 -.248 -«401 -«540 =720 -,B881 ~1,186 1,531 -1.876 ~2.429
L5 188 | -v281 | =307 | -w488 | -uE98 | -.o80 | -.B24 | -11a | L3518 | -1.889
%] -02“1 -, 315 - 407 -.499 5350 -1516 'l"“ --97'7 1,135 "1'410
[0 =, 3530 o580 -, 482 ~a5206 =584 -, 823 ~oT44 =-.868 - 9723 -,910
"'598 -+ 435 =.500 "0555 ~. 578 -, 633 =703 -.T88 =850 =, 7358
~o402 =516 -.584 ~e584 =626 -. 858 =717 =766 =784 ~.028
B0 ~y 305 =560 =-.861 ~-e 624 -.632 -,6850 ~. 810 ~«680 872 ~, 520
(] =484 =478 ~-.509 =520 ~.483 -.480 =~,482 L—.‘!ﬁﬂ J w416 ~, 412
Uppes Inner Surface
1 A7 | W87 | W56 | a8l | L7 .161 .181 .178 o176 .15
2.8 +317 «503 .832 189 »858 +004 +9B1 +004 008 «978
361 +5ER »548 «B07 w216 824 +638 -850 «930 »210
Lowsr Surface
3.8 « s 181 -« 154 ~.081 «285 6320 J738 2972 »086 714 4632
4-2 1;552 ’1.2@ "-915 -.GOO -.BBG -.030 .835 .570 oaaa 800
3,7 1321 | ~1.220 - =587 =4580 ~. 187 2147 44 868 <702
B.2 1,032 -,858 -.886 618 374 =+341 4030 <260 +455 400
Lo.7 ~-.788 ~. 870 ~-B44 = =-.289 ~+20) «007 « 206 307 »4058
15.2 =881 -, 583 =~ 476 =-,384 “9865 «+161 «007 271 «308 «3TL
e -.644 -, 482 - D87 —-a 304 "'22‘ "1‘7 -.015 all8 0258 «290
2 “'*95 ~o 420 -, 3574 - 207 -5924 '5151 -, 047 082 «270 216
3 o ddd -, 308 =340 ~4290 =-,238 ~.194 ".114 =027 +054 088
2 ".599 -~.383 ~e319 o203 -, 246 =-,208 o4l «,076 =007 020
2 "-415 -,382 -, 303 =317 =279 =-,848 =-.104 bl ] =078 —.051
) ~a413 ~+389 ~.580 - o34k =518 ~.303 -4£61 =4 208 ~.1683 =-.155
5.8 -, 255 ~e 2355 -.232 -.202 -,180 -.181 "clal "Il“ . =,115 -, 115
Tower Immor Strfaoe
.2 o8 | .84 | 936 [TeeB1 | .es0 | ¢ 938 924 902 .852 504
5.7 «584 137 -1 890 . 098 904 .598 888 «810 762
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mx.—mmmm‘mmm

ENTRAWCE, 1/M-8CAIX FLOW MOEL (F HE FIONTER ATHPLANE
[ "'1/70 = O.h]

P

-3.0|-2.02 |-1.00 C 1.02 2.05 | L.07 6.10 | 8.13 | 10.1L

Upper Surfsaoce

ﬁga 0.986 0.8 0.533 ~0.09] [ -0.86; | -2.956 | -7.065 [ --=~=- ~3,800
A e R R R R
. Oho - g - -~ - - -hzh [ ] 1 -21 8 "2-

- - o1 -.5821] -.785 ] -. -1, -1. . .
-.093 -.236 ~4395 | -.536 | -.695 -,Bﬁﬁ ~1.154 ]-1.k95 | -1.880 [ -2.242

------------------------------

~.186 | -.2 -.382 | -.76 | --587 68 | -.92h [-1.222 |-1.315% -1,810
- zgg -.3 % -.E%g ~.96 -.8 ] =610 =.790 | -.978 |-1.128] -1.333%
-3 ~.588 t .} -.529 | -, =550 | =.7 -.21% -.370 -.852
-.586) -39 |-.502 | -.5L9 | -. 7% =620 | ~.702 | ~. -.850 | ~.686
=073 -.512 -.533 -.236 - 6561 -.71 777 -.276 -. 60
-.519 | ~.552 |-.5 -.516 ] -.628 =.650 -hg -.17‘01,, -.65 -.533
=55 | <475 |~.509 | ~.516 | ~.4B6 | ~uliB9 | - -6 | -.35 -.1100

1 0.013 o.ozE 0.060 { 0.074 | 0.081 0.087 0.0718; 0.06 -0.12.;.l -0.027
2. ol .24 .730 569 .830 .89 3 g ggg
5 226 | .652 501 .B5L 63 878 .918 70
Lower Surface

.2 0.426 | 0.453 0,516 | 0.683 | 0.663 0.958 | 0.985 | o.770 | 0.344 | 0.0B0
E.a 1,340 F1.0 -3 | -iho { -.182 .ogh .ﬁs 7&2 917 .952
3.7 1.200 | -.98L {-.737 | ~.506 | -.30h | -.1 .21 . .693 752
2 -.972 t -, 818 |-, -096 | ~.3 -2 .05l .208 A7 506
10.7 -.258 -.639 -.13 -.[02 | -.285 -.168 03l .21 398 Js
1a.z -.652 | -.572 |-. -3h2 t-236 | - .020 | .16 Si7 | 393
1 ¢2 =0 32 e 9 -g -.233 ‘-203 --13 0 oll .2].],3 |506
23,2 =079 | -.426 |- g -.2 -.209 -.181; -.040 7137 L85 233
3.2 -J26 1 -.379 |-.208 | -.281 | -.2L5 | - -.108 | -.027 .606 .10
%.2 -.?86 =126 |-.315 | =275 | -, ﬁ -.21Z 142 | ~.067 | -.00 .0
zgcg- - l:gg —.580 "-5 --%iolz —.2 "125 --193 '.;gl "028_ "Og
73.2 =246 | -. 3 -.321 -.208 -;g -.188 | -.1%75 | -.1h7 | -.7 -.1053

e
[} a
~1h

0.626 | 0. 0.870 |0.877 | 0.870 | 0.858 | 0.810 | 0. 0.6 0.168
506 | . E . .828 .790 7,?? .B%L

44
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TABLE XI,- DUCT OUTBOARD-CLOSING-BHAPE PRESSURE DISTRIBUTION,

1/4~SCALE. FLOW MODEL OF A FIGHTER ATRPLANE

T
P
chor -2,02 ~1.01 0 1.02 2.05 4,07 6.18 8.13 10.14
Upper surface
) 0.730 | 0.886 0,954 | 0,998 | 1.000 | 0.79 o142 | -0.121| -0.8
7.5 -.129 .379 T -;2 0 -.7 -1,058 -1°ZE5 -2,230
10 -.217 .356 - 169 23 ~. T4 | -1.052 -1 3 o ~1,64)1 | -2.038
15 -.285 ~.398 ~.u96 -.623 -.234 -.938 | ~1,187 -1.374| ~1,672
30 -.101 - 466 -.522 | «,610 ~. 666 .777 -, 903 ~-.998 | -1,16%
Lower surfaoce
1.0 - 041 . 346 550 «998 .910 . 998 +890 .590] 1.000
2.5 -.591 .293 ~.121 . 100 .279 576 .781 .90} 881
5 -.598 -.379 ~. 2 .o5u .095 . 362 Ro JJ2u .730
7.5 -.605 13 -. 302 =154 | ~.027 .21 1 .563| -.021
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